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Abstract: NBFI(Network-based Feedback Interconnection) is a new kind of
network-based feedback interconnection. The problem of packet losses of NBFI is
studied in this paper. We model the NBFI with bounded packet losses as a
traditional switching system. By using the switching Lyapunov approach, some
sufficient conditions of the asymptotical stability for NBFI are obtained. Finally, a
simulation example is given to illustrate the effectiveness of the results.
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（2 . 1 c ）
其中，是时序， 是系统状态，
,   ,  ,  分别是系统








































始状态），若对任意的 ，存在一个 , 当
时，有  , 成立，则称系统
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AUTOMATION   PANORAMA
Theory
N B F I（2 . 3）是稳定的；进一步得，若对任意的
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令最大丢包上界s=5，即最多有 80% 的数据包丢失。 根
据定理1，我们可求得如下的一组，满足LMI（3.6）的可行
解。
技 术 纵 横 理论
82 2008 年 02 月刊

























[1] W. Zhang, M. S. Branicky, and S. M. Phillips, “Stability of Networked
Control Systems,” IEEE Control System Magazine, vol. 21, no. 1, pp. 84–99,
2001.
[2] G. C. Walsh, H. Ye, and L. Bushnell, “Stability Analysis of Networked
Control Systems,” Proceedings of American Control Conference, pp. 2876-
2880, 1999.
[3] A. Hassibi, S. P. Boyd, and J. P. How, “Control of Asynchronous
Dynamical Systems with Rate Constraints on Events,” Proceedings of the 38th
IEEE Conference on Decision and Control,  pp. 1345-1351, 1999.
[4] A. Rabello, and A. Bhaya, “Stability of Asynchronous Dynamical Systems
with Rate Constraints and Application,” Proceedings of American Control
Conference, pp. 1284-1289,     2002.
[5] G. C. Walsh, O. Beldiman, and L. Bushnell, “Asymptotic behavior of
networked control systems,” Proceedings of the International Conference on
Control Applications, pp. 1448-1453, 1999.
[6] O. Beldiman, G. C. Walsh, and L. Bushnell, “Predictors for Networked
Control Systems,” Proceedings of American Control Conference, pp. 2347-
2351, 2000.
[7] P. V. Zhivoglyadov, and R. H. Middleton, “Networked Control Design for
Linear Systems,” Automatica, vol. 39, no. 4, pp. 743-750, 2003.
[8] M. Yu, L. Wang, T. G. Chu, and G. M. Xie, “Stabilization of networked
control systems with data packet dropout and network delays via switching
system approach,” Proceedings of the 43rd IEEE Conference on Decision and
Control, Bahamas, pp. 3539-3544, 2004.
[9] D. Ma, and J. Zhao, “Stabilization of Networked Control Systems via
Switching Controllers: an Average Dwell Time Approach,” The 6th World
Congress on Intelligent Control and Automation, pp. 4619-4622, 2006.
[10] J. L. Xiong, and J. Lam, “Stabilization of linear systems over networks
with bounded packet loss,” Automatica, vol. 43, no. 1, pp. 80-87, 2007.
[11] H. Lin, G. S. Zhai, and P. J. Antsaklis, “Robust stability and disturbance
attenuation analysis of a class of networked control systems,” Proceedings of th
42th IEEE Conference on Decision and Control, pp. 1182-1187, 2003.
[12] J. Huang, Z. H. Guan, and Z. D. Wang, “Robust Control withPerformance
Bound for Networked Control Systems with Data Packet Dropouts,” Control
and Decision, vol. 20, no. 9, pp. 1002-1005, 2005.
[13] D. Yue, Q. L. Han, and J. Lam, “Network-based Robust?Control of
Systems with Uncertainty,” Automatica, vol. 4, no. 6, pp. 999-1007, 2005.
[14] H. F. Sun, and D. J. Hill, “Stability of network-based feedback
interconnection,” Sbumitted to Automatica, 2007.
编号：080139
